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Claims 

1. A ballast for powering at least one gas discharge lamp, comprising: 
5 a three-phase rectifier circuit operable to receive a three-phase 

alternating current (AC) voltage source and to provide a rectified output voltage; 
a high frequency filter capacitor coupled to the rectifier circuit; and 
a high frequency inverter coupled to the rectifier circuit and the high 
frequency filter capacitor, wherein the inverter is operable to power the at least 
10 one gas discharge lamp. 
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2. The ballast of claim 1, wherein the rectified output voltage has a 
maximum value, a minimum value, an average value, and a ripple value, 
wherein the ripple value is the difference between the maximum value and the 
minimum value, and the root-mean-square (RMS) value of the ripple is no 

5 greater than about 5% of the average value. 

3. The ballast of claim 1, wherein the ballast is operable to draw a line 
current from each phase of the three-phase AC voltage source, wherein the line 
current drawn from each phase of the three-phase AC voltage source has a total 

10 harmonic distortion (THD) that is no greater than about 33%. 

4. The ballast of claim 1, wherein the ballast is operable to provide a power 
factor (PF) that is no less than about 0.9. 

15 5. The ballast of claim 1, wherein: 

the high frequency filter capacitor is one of: 
a film capacitor; and 
a ceramic capacitor; and 
the high frequency filter capacitor has a capacitance that is on the order 
20 of about 0.1 microfarads. 
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6. The ballast of claim 1, wherein the three-phase rectifier circuit 
comprises: 

a first input terminal adapted to receive a first phase of the three-phase 
AC voltage source; 

5 a second input terminal adapted to receive a second phase of the three- 

phase AC voltage source; 

a third input terminal adapted to receive a third phase of the three-phase 
AC voltage source; 

first and second output terminals coupled to the high frequency filter 
10 capacitor and the inverter; 

a first diode having an anode coupled to the first input terminal and a 
cathode coupled to the first output terminal; 

a second diode having an anode coupled to the second output terminal 
and a cathode coupled to the first input terminal; 
15 a third diode having an anode coupled to the second input terminal and a 

cathode coupled to the first output terminal; 

a fourth diode having an anode coupled to the second output terminal 
and a cathode coupled to the second input terminal; 

a fifth diode having an anode coupled to the third input terminal and a 
20 cathode coupled to first output terminal; and 

a sixth diode having an anode coupled to the second output terminal and 
a cathode coupled to the third input terminal. 
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7. The ballast of claim 1 , further comprising a three-phase electromagnetic 
interference (EMI) filter interposed between the three-phase rectifier circuit and 
the three-phase AC voltage source. 

5 8. The ballast of claim 7, wherein the three-phase EMI filter comprises: 

a first input connection adapted to receive a first phase of the three-phase 
AC voltage source; 

a second input connection adapted to receive a second phase of the three- 
phase AC voltage source; 
10 a third input connection adapted to receive a third phase of the three- 

phase AC voltage source; 

a fourth input connection adapted to receive a ground of the three-phase 
AC voltage source; 

a first inductor coupled between the first input connection and the first 
15 input terminal of the rectifier circuit; 

a second inductor coupled between the second input connection and the 
second input terminal of the rectifier circuit; 

a third inductor coupled between the third input connection and the third 
input terminal of the rectifier circuit; 
20 a first capacitor coupled between the first and second input terminals of 

the rectifier circuit; 

a second capacitor coupled between the second and third input terminals 
of the rectifier circuit; and 

a third capacitor coupled between the fourth input connection and the 
25 second input terminal of the rectifier circuit. 

9. The ballast of claim 1, wherein the high frequency inverter has an 
operating frequency that is greater than about 20,000 hertz. 
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10. A ballast for powering at least one gas discharge lamp, comprising: 
a rectifier circuit adapted to receive a three-phase alternating current 
(AC) voltage source, the rectifier circuit comprising: 

a first input terminal for receiving a first phase of the three-phase 
5 AC voltage source; 

a second input terminal for receiving a second phase of the three- 
phase AC voltage source; 

a third input terminal for receiving a third phase of the three- 
phase AC voltage source; 
10 first and second output terminals; 

a first diode having an anode coupled to the first input terminal 
and a cathode coupled to the first output terminal; 

a second diode having an anode coupled to the second output 
terminal and a cathode coupled to the first input terminal; 
15 a third diode having an anode coupled to the second input 

terminal and a cathode coupled to the first output terminal; 

a fourth diode having an anode coupled to the second output 
terminal and a cathode coupled to the second input terminal; 

a fifth diode having an anode coupled to the third input terminal 
20 and a cathode coupled to first output terminal; and 

a sixth diode having an anode coupled to the second output 
terminal and a cathode coupled to the third input terminal.; 

a high frequency filter capacitor coupled between the first and second 
output terminals of the rectifier circuit; and 
25 an inverter coupled to the first and second output terminals of the 

rectifier circuit, wherein the inverter is operable to power the at least one gas 
discharge lamp, the inverter having an operating frequency that is greater than 
about 20,000 hertz. 
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11. The ballast of claim 10, wherein: 

the high frequency filter capacitor is one of: 
a film capacitor; and 
a ceramic capacitor; and 
5 the high frequency filter capacitor has a capacitance that is on the order 

of about 0.1 microfarads. 

12. The ballast of claim 10, further comprising a three-phase 
electromagnetic interference (EMI) filter coupled between the three-phase AC 

10 voltage source and the input terminals of the rectifier circuit. 

13. The ballast of claim 12, wherein the three-phase EMI filter comprises: 
a first input connection adapted to receive the first phase of the three- 
phase AC voltage source; 

15 a second input connection adapted to receive the second phase of the 

three-phase AC voltage source; 

a third input connection adapted to receive the third phase of the three- 
phase AC voltage source; 

a fourth input connection adapted to receive a ground of the three-phase 
20 AC voltage source; 

a first inductor coupled between the first input connection and the first 
input terminal of the rectifier circuit; 

a second inductor coupled between the second input connection and the 
second input terminal of the rectifier circuit; 
25 a third inductor coupled between the third input connection and the third 

input terminal of the rectifier circuit; 

a first capacitor coupled between the first and second input terminals of 
the rectifier circuit; 

a second capacitor coupled between the second and third input terminals 
30 of the rectifier circuit; and 

a third capacitor coupled between the fourth input connection and the 
second input terminal of the rectifier circuit. 
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14. The ballast of claim 10, wherein the rectifier circuit is operable to 
provide a rectified output voltage between the first and second output terminals, 
5 the rectified output voltage having a maximum value, a minimum value, an 
average value, and a ripple value, wherein the ripple value is the difference 
between the maximum value and the minimum value, and the root-mean-square 
(RMS) value of the ripple is no greater than about 5% of the average value. 

10 15. The ballast of claim 14, wherein the ballast is operable to draw a line 
current from each phase of the three-phase AC voltage source, the line current 
drawn from each phase of the three-phase AC voltage source having a total 
harmonic distortion (THD) that is no greater than about 33%. 

15 16. The ballast of claim 15, wherein the ballast is operable to provide a 
power factor (PF) that is no less than about 0.9. 
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17. A ballast for powering at least one gas discharge lamp from a three- 
phase alternating current (AC) voltage source, comprising: 

a three-phase electromagnetic interference (EMI) filter, comprising: 
5 a first input connection adapted for coupling to the first phase of 

the three-phase AC voltage source; 

a second input connection adapted for coupling to the second 
phase of the three-phase AC voltage source; 

a third input connection adapted for coupling to the third phase 
10 of the three-phase AC voltage source; and 

a fourth input connection adapted for coupling to a ground of the 
three-phase AC voltage source; 

a rectifier circuit, comprising: 
15 first, second, and third input terminals coupled to the three-phase 

EMI filter; 

first and second output terminals; 

a first diode having an anode coupled to the first input terminal 
and a cathode coupled to the first output terminal; 
20 a second diode having an anode coupled to the second output 

terminal and a cathode coupled to the first input terminal; 

a third diode having an anode coupled to the second input 
terminal and a cathode coupled to the first output terminal; 

a fourth diode having an anode coupled to the second output 
25 terminal and a cathode coupled to the second input terminal; 

a fifth diode having an anode coupled to the third input terminal 
and a cathode coupled to first output terminal; and 

a sixth diode having an anode coupled to the second output 
terminal and a cathode coupled to the third input terminal; 

30 

a high frequency filter capacitor coupled between the first and second 
output terminals of the rectifier circuit; and 
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an inverter coupled to the first and second output terminals of the 
rectifier circuit, wherein the inverter is operable to power the at least one gas 
discharge lamp, the inverter having an operating frequency that is greater than 
about 20,000 hertz. 
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18. The ballast of claim 17, wherein: 

the high frequency filter capacitor is one of: 

a film capacitor; and 

a ceramic capacitor; and 
the high frequency filter capacitor has a capacitance that is on the order 
of about 0.1 microfarads. 

19. The ballast of claim 18, wherein the three-phase EMI filter further 
comprises: 

a first inductor coupled between the first input connection and the first 
input terminal of the rectifier circuit; 

a second inductor coupled between the second input connection and the 
second input terminal of the rectifier circuit; 

a third inductor coupled between the third input connection and the third 
input terminal of the rectifier circuit; 

a first capacitor coupled between the first and second input terminals of 
the rectifier circuit; 

a second capacitor coupled between the second and third input terminals 
of the rectifier circuit; and 

a third capacitor coupled between the second input terminal of the 
rectifier circuit and the fourth input connection of the three-phase EMI filter. 
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20. The ballast of claim 19, wherein: 

the rectifier circuit is operable to provide a rectified output voltage 
between the first and second output terminals, the rectified output voltage 
having a maximum value, a minimum value, an average value, and a ripple 
5 value, wherein the ripple value is the difference between the maximum value 
and the minimum value, and the root-mean-square (RMS) value of the ripple is 
no greater than about 5% of the average value; and 

the ballast is operable to: 

(i) draw a line current from each phase of the three-phase AC 
10 voltage source, wherein the line current drawn from each phase of the AC 

source has a total harmonic distortion (THD) that is no greater than about 33%; 
and 

(ii) provide a power factor (PF) that is no less than about 0.9. 
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